e dissected 21 cadaver elbows to determine the relationship of the posterior interosseous nerve to the posterolateral approach to the elbow and head of the radius. At the distal end of the exposure the first branches at risk, those to extensor carpi ulnaris, were on average 6.0 ± 1.0 cm (4.0 to 8.4) from the articular surface of the radial head.
The posterolateral approach to the elbow and the proximal radius between extensor carpi ulnaris (ECU) and anconeus is useful for excision of the radial head, reduction and internal fixation of fractures of it and fixation of some distal humeral fractures. Standard texts warn of the vulnerability of the posterior interosseous nerve (PIN) but give no specific guidelines on safe distal extension, usually stating that this should stop at the level of the annular ligament. [1] [2] [3] [4] [5] [6] This limitation makes the application of plates to the radial head and neck extremely difficult; many surgeons prefer to use a more extensive exposure.
We studied the anatomy of the PIN in this region, to provide more specific guidance on the length of proximal radius that can safely be exposed.
Materials and Methods
We dissected 21 arms from embalmed adult cadavers. A standard posterolateral approach extended from the lateral epicondyle of the distal humerus to the posterior border of the shaft of the ulna at about 6 cm from the tip of the olecranon, with the forearm fully pronated. The interval between the ECU and anconeus was identified and opened to expose the underlying supinator muscle. The proximal fibres of this muscle were then divided with the lateral capsule of the elbow and the annular ligament to expose the head and neck of the radius.
Dissection continued to expose the PIN where it entered the supinator and to follow it distally to expose its more proximal branches as they emerged from within the muscle. These branches were then dissected to determine their relationship to the surgical exposure.
We made measurements from the articular surface of the radial head and the lateral epicondyle of the distal humerus to the most proximal branches of the nerve where these appeared in the distal surgical exposure. We also measured from the lateral epicondyle and radial articular surface to the site of exit of nerve branches from the supinator.
Results
At the distal end of the posterolateral approach as defined above the first nerves at risk were branches to the ECU and then to extensor digitorum communis. The mean distance from the radial articular surface to the first branch was 6 ± 1.0 (SD) cm (4.0 to 8.4) and that from the lateral epicondyle of the humerus 8.6 ± 1.0 cm (6.5 to 10.9). When the forearm is fully pronated the main part of the PIN is held anteriorly, but at the distal margin of the supinator it divides into multiple branches. The mean distance from the radial articular surface to the branches emerging from the supinator was 5.9 ± 0.9 cm (4.4 to 7.0) and from the lateral epicondyle 8.2 ± 1.0 cm (6.6 to 10.1). Figure 1 shows the interval between anconeus and the ECU. Figures 2 and 3 show the branches to the ECU more distally, and it is clear that the main nerve and these branches are at greater risk if the supinator is divided over the radius rather than close to its ulnar attachment. Figure 4 shows the general relationship between the PIN, the supinator and the radial neck.
We found that about 6 cm of the proximal radius could be safely exposed, but this will vary according to the size of the patient. An anatomical landmark may be more useful, and we found that exposure of the proximal radius was safe as far as the distal extent of the bicipital tuberosity, which is visible in the lower wound when the forearm is fully pronated.
Discussion
The vulnerability of the PIN to injury from trauma to the proximal radius or surgical approaches is well documented. [7] [8] [9] [10] [11] The proximal third of the shaft of the radius can be exposed anteriorly by the Henry approach, 12 or posteriorly by that of Thompson. 13 Both of these exposures allow the PIN to be seen and protected as supinator is reflected from the proximal radius. The third approach, specifically for the head and neck of the radius, is the posterolateral one between anconeus and the ECU, which is the distal limb of the Kocher approach.
14 An advantage is that much less dissection is needed to expose the radial head, but a disadvantage is that the PIN is not seen and the surgeon must be clearly aware of its relationship to the To show the interval between anconeus and the ECU. Fig. 2 The ECU has been reflected upwards, and the supinator and annular ligament incised to reveal the head of the radius (short arrow). Branches of the PIN are seen entering the ECU (long arrow). The supinator has been reflected anteriorly from the radius to expose the head, neck and proximal shaft. The bicipital tuberosity (BT) is visible and the nerve supply to the ECU is shown.
proximal radius and the surrounding muscles. This is discussed in most texts on surgical approaches, but there is no clear guidance on how much of the proximal radius can be exposed, and particularly whether it is safe to apply a plate to the radial head or neck through this approach.
The anatomy of the PIN and its branches has been well described.
15,16 Sunderland 16 also makes it clear that the nerve divides at the distal margin of the supinator into a complex leash of branches which would be very difficult to repair. Kaplan 8 described an approach to the proximal radius which uses the interval between extensor carpi radialis brevis and extensor digitorum communis with the forearm in pronation, but any distal extension of this approach puts the branches of the PIN at immediate risk. Strachan and Ellis 9 used a radiological method on cadaver elbows to show that the PIN moved up to 1 cm medial to the radius on pronation of the forearm, and recommended this position during operations for excision of the radial head. They focused on protecting the radial nerve during this procedure, but did not address the issue of how much of the proximal radius could safely be exposed. Mekhail et al 17 studied three different surgical approaches to the proximal radius in 30 cadaver limbs and reported that it was safe to expose about 6 cm of the proximal radius using a posterolateral approach before undue traction was placed on the branches of the PIN. We have shown that the posterolateral approach is suitable not only for fixation of fractures of the radial head and neck, but also for the repair of a ruptured biceps tendon as part of the two-incision technique and for resection of a proximal radioulnar synostosis. We recommend the following guidelines to minimise the risk of nerve injury: 1) the forearm should be fully pronated, 2) the interval between the ECU and anconeus must be carefully identified, by recognising the fan-shaped direction of the fibres of anconeus, which are horizontal proximally and more vertical distally, 3) the supinator muscle should be released close to the ulna, and 4) the proximal radius can safely be exposed as far as the distal extent of the bicipital tuberosity of the radius.
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No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article. Fig. 4 The superficial belly of supinator has been reflected anteriorly and some of its deep part excised to show the relationship to the PIN and the proximal radius. The ECU has been reflected down to show short branches from the PIN entering it at the distal border of supinator.
